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ASSESSMENT  OF 
GENERAL  CONDITIONS 


Merriman  Dam  and  its  appurtenances  appear  to  be  in  excellent  condition. 
The  reservoir  area,  dam,  spillway,  tunnel  and  outlet  works  are  well 
maintained. 


The  spillway  is  adequate  to  pass  flood  flows  equal  to  the  Probable 
Maximum  Flood  with  approximately  9.0  feet  of  freeboard  still  available 
below  the  top  of  the  dam. 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM  MERRIMAN  DAM  ID//  NY  00121 

SECTION  I - PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority  - This  report  is  authorized  by  the  Dam 
Inspection  Act,  Public  Law  92-367,  and  has  been  prepared  in  accordance 
with  contract  //1467.021  between  O'Brien  and  Gere  Engineers,  Inc.,  and 
the  State  of  New  York,  Department  of  Environmental  Conservation. 

b.  Purpose  of  Inspection  - The  purpose  of  this  inspection  is  to 
evaluate  the  structural  and  hydraulic  conditions  of  Merriman  Dam  and  to 
determine  if  the  dam  constitutes  a hazard  to  human  life  or  property. 

1.2  PROJECT  DESCRIPTION 


a.  Description  of  Dam,  Reservoir  and  Appurtenances  (From 
information  provided  by  the  New  York  State  Department  of  Environ- 
mental Conservation) 

-V 

1.  Dam  and  Reservoir  - Merrimtin  Dam  (also  known  as 
Rondout  or  Lackawack  Dam)  is  located  in  Ulster  County,  New  York, 
approximately  five  (5)  miles  northwest  of  the  community  of  Ellenville. 
The  dam  and  reservoir,  owned  by  the  City  of  New  York,  are  part  of  the 
"Delaware  System"  supplying  wN  to  New  York  City  through  the 
Delaware  Aqueduct.  Rondout  Resei  . oir,  placed  in  service  in  1951,  has  a 
total  available  capacity  of  approximately  fifty  (50)  billion  gallons  and  a 
surface  area  at  spillway  crest  of  2,080  acres.  Its  associated  drainage 
area  is  95  square  miles.  Merriman  Dam,  completed  in  1945,  is  a "rolled 
earth  embankment"  approximately  2,400  feet  long  with  a maximum 
height  195  feet  above  original  ground.  At  its  maximum  section,  the 
width  of  the  dam  is  60  feet  at  the  top  and  1,392  feet  at  the  base. 

The  upstream  face  of  the  Dam  has  slopes  varying  from  1 
(vertical)  on  2$  (horizontal)  to  1 on  4.  Three  berms  are  provided  at 
elevations  780,  725  and  712.5  respectively.  The  upstream  face  is 
protected  by  a "Rock  Paving"  on  top  of  a graded  layer  of  rock  ("Rock 
embankment"). 


NTT  T> 
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The  downstream  face  of  the  dam  is  grass  covered  with  slopes 
varying  from  1 on  3 to  i on  4.  Three  (3)  berms  are  provided  at  elevations 
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712.5,  725  and  790  respectively.  Longitudinal  berm  drains  are  provided 
with  catch  basins  uniformly  spaced. 

A concrete  cutoff  wall  is  provided  with  a top  elevation  varying 
from  approximately  850  to  710.  The  cutoff  wall  trench  was  excavated  to 
"sound  rock"  and  the  cutoff  wall  was  grouted  in  place. 

2.  Overflow  Spillway  and  Channel  - The  overflow  spillway 
and  channel  are  constructed  of  large  cut  stones.  The  spillway  (elevation 
840)  is  600  feet  long.  Water  passes  over  the  spillway  onto  a series  of 
rock  berms,  then  into  a wide  stone  lined  channel  (see  Photograph  //A-ll). 
This  channel  leads  into  a tunnel  which  discharges  flow  into  Rondout 
Creek  downstream  of  the  dam.  Flow  in  excess  of  the  capacity  of  the 
tunnel  is  discharged  by  means  of  concrete  lined  channel  (see  Figure  6) 
located  above  the  tunnel.  This  channel  also  discharges  flow  into  Rondout 
Creek. 


3.  Outlet  Works  - Two  (2)  54"  steel  pipes  and  four  (4)  42" 
steel  pipes  are  provided  to  allow  water  to  pass  from  the  reservoir  into 
the  Rondout  West  Branch  Tunnel.  The  centerline  of  the  pipe  inlets  is  at 
elevation  697.5,  142.5  feet  below  spillway  crest.  Drawdown  is  also 
accomplished  through  these  pipes.  A weir  is  provided  at  elevation  720 
just  upstream  of  the  inlets  to  the  pipes 

b.  Size  Classification  - The  normal  storage  volume  of 
Rondout  Reservoir  is  approximately  154,000  acre-feet.  Since  this 
exceeds  50,000  acre-feet,  Merriman  Dam  is  in  the  large  size  category  as 
defined  by  the  Recommended  Guidelines  for  Safety  Inspection  of  Dams. 

c.  Hazard  Classification  - The  Village  of  Lackawack,  popula- 
tion 500,  is  about  3/4  miles  downstream  of  Merriman  Dam.  Therefore, 
failure  of  Merriman  Dam  could  result  in  the  loss  of  many  lives  and 
extensive  damage  to  personal  property.  The  structure  is  in  the  high 
hazard  category  as  defined  by  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams. 

1.3  PERTINENT  DATA  (From  information  provided  by  the  New  York 
State  Department  of  Environmental  Conservation) 

a.  Drainage  Area  - The  drainage  area  of  Rondout  Reservoir 
is  95  square  miles  as  stated  in  "Data  Pertaining  to  N.Y.  City  Reservoirs" 
(see  Figure  //2). 

b.  Discharges  - Maximum  discharge  through  the  outlet  works 
with  the  reservoir  at  elevation  840,  spillway  crest,  is  890  million  gallons 
per  day  (1,377  cfs).  Maximum  discharge  over  the  spillway  is  approxi- 
mately 180,000  cfs. 


c.  Reservoir  Data  ((3  Spillway  Crest.  Elevation  840) 

Length  - 6.5  miles 
Average  Width  - 0.75  miles 
Volume  - 154,000  acre-feet 
Length  of  Shoreline  - 17.0  miles 

d.  Dam  Data 

Type  - Rolled  Earth  Embankment 
Top  Elevation  - 860  feet 

Streambed  Elevation  (a)  Centerline  of  Dam  - 665  feet 
Length  - 2,400  feet 
Top  Width  - 60  feet 

Bottom  Width  - 1,392  feet  (at  maximum  section) 

Side  Slopes  - 1 on  2.5,  1 on  3.5  and  1 on  4 (upstream  face) 
; 1 on  3 and  1 on  4 (downstream  face) 

Cutoff  - Concrete  cutoff  wall  as  shown  in  Figure  // 5 

e.  OutletWorks  - See  Section  1.2  a-3. 

f.  Engineering  Data  - The  information  available  for  review 
of  Merriman  Dam  included: 

1.  Contract  and  Specifications  (contract  340)  from  the  Board 
of  Water  Supply  of  the  City  of  New  York,  dated  1939). 

2.  Contract  drawings  (contract  340)  from  the  Board  of  Water 
Supply  of  the  City  of  New  York,  dated  1939  and  1946. 

3.  Articles  from  "The  Delaware  Water  Supply  News"  dated 
November  1,  1939,  March  1,  1940,  September  15,  1940,  January  15,  1941, 
August  15,  1941,  November  1,  1941,  November  15,  1941. 

4.  Geologic  Map  of  New  York,  Lower  Hudson  Sheet,  1961. 

5.  Information  sheet  entitled  "Data  Pertaining  to  New  York 
City  Reservoirs". 

1.4  OPERATION  AND  MAINTENANCE  - (From  Contract  Drawings 
dated  1939  & 1946  (Contract  #340)  provided  by  the  Board  of  Water 
Supply,  City  of  New  York  and  from  conversations  with  on-duty  operation 
personnel) 

Rondout  Reservoir  serves  as  part  of  the  "Delaware  System"  for 
Water  Supply  for  the  City  of  New  York. 
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a.  Operation  - Wr^sr  passes  from  the  reservoir  into  the 
Rondout  "Effluent  Chamber"  through  four  (4)  waterways.  Within  the 
"Effluent  Chamber",  the  flow  passes  through  two  (2)  54"  and  four  (4)  42" 
pipes.  These  pipes  discharge  flow  into  the  Rondout -West  Branch  Tunnel 
which  leads  to  New  York  City.  The  water  is  treated  before  it  enters  the 
tunnel. 


Each  of  the  four  (4)  inlet  waterways  is  provided  with  screens  to 
remove  debris  before  flow  enters  the  "Effluent  Chamber."  These  screens 
are  mechanically  removable  and  are  stored  and  maintained  in  the 
superstructure  above  the  "Effluent  Chamber."  This  superstructure  also 
houses  all  controls  for  electrical  operation  of  valves,  overhead  cranes, 
elevators,  air  compressors,  heaters,  etc. 

b.  Maintenance  - Maintenance  of  all  eguipment  and  machine- 
ry is  acomplished  on  a regular  basis  by  assigned  maintenance  personnel. 
The  operation  and  maintenance  program  is  administered  through  the 
NYC  regional  office  in  Grahmsville,  New  York. 

c.  Flood  Warning  System  - No  flood  warning  system  is  in 
effect.  However,  an  operator  is  on  duty  at  the  damsite  24  hours  per  day, 
every  day. 
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SECTION  2 - VISUAL  INSPECTION 


2.1  FINDINGS 


a.  General  - The  field  inspection  of  Merriman  Dam  and  the 
Rondout  Reservoir  outlet  works  was  accomplished  on  June  27,  1978.  The 
reservoir  water  surface  elevation  was  at  837,  three  (3)  feet  below  the 
spillway  crest.  No  underwater  areas  were  inspected. 

b.  Outlet  Works  - The  two  (2)  valve  chambers  for  the  two  (2) 
54"  pipes  and  four  (4)  42"  pipes  were  inspected.  The  shafts  leading  to  the 
chambers,  the  valve  exteriors  and  the  spaces  below  the  valves  for  sump 
pumps  appear  to  be  maintained  in  excellent  condition.  Valves  are 
opeated  electrically  and  are  also  equipped  for  manual  operation.  All 
equipment  may  be  hoisted  out  of  the  valve  chambers  by  means  of  an 
overhead  crane.  This  crane  and  all  other  support  equipment  is  housed  in 
the  outlet  works  building  which  also  appears  well  maintained. 

c.  Downstream  Face  of  Merriman  Dam  - The  downstream 
face  appears  to  be  in  excellent  condition  and  is  well  maintained.  A 
number  of  rodent  holes,  up  to  2 feet  in  diameter,  are  evident  on  the 
downstream  face  of  the  embankment.  Two  sinkholes,  one  to  three  feet 
deep  and  approximately  10  feet  in  diameter,  are  evident  approximately 
100  yards  downstream  from  the  toe  of  the  dam.  The  sinkholes  were  dry 
during  the  inspection. 

d.  Upstream  Face  - The  "Rock  Paving"  on  the  upstream  face 
is  exposed  and  appears  to  be  in  excellent  condition.  Rectangular  rocks, 
four  (4)  to  five  (5)  feet  on  a side  and  approximately  two  (2)  feet  thick, 
make  up  most  of  the  cover  of  the  upstream  face.  Smaller  rocks  fill  the 
voids  between  these  larger  rocks.  An  attempt  was  made  to  dislodge  a 
few  of  these  smaller  rocks  by  hand.  In  all  cases,  this  was  impossible. 
Weathering  was  apparent  on  the  surfaces  of  a few  of  the  larger  rocks. 

e.  Overflow  Spillway  and  Channel  - The  overflow  spillway, 
channel  and  entrance  to  the  discharge  tunnel  were  examined  from  the 
top  of  the  dam.  No  water  was  flowing  over  the  spillway;  therefore,  the 
entire  overflow  structure,  up  to  and  including  the  tunnel  entrance,  was 
visible.  The  spillway,  downstream  channel  and  tunnel  entrance  appear  to 
be  in  excellent  condition  with  virtually  no  deterioration  visible.  There  is 
minor  seepage  through  the  spillway  about  six  (6)  feet  below  the  crest  of 
the  weir  at  the  eastern  end.  The  channel  was  clear  and  free  of  sediment 
or  debris. 
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f*  Reservoir  - The  reservoir  and  its  banks  are  owned  by  the 
City  of  New  York  and  no  construction  is  permitted  within  the  property 
line.  Therefore,  the  banks  are  heavily  wooded  to  the  shoreline  and  rise 
at  approximately  a 20%  slope.  There  appears  to  be  little  erosion. 

9-  Downstream  Channel  - The  overflow  tunnel  and  channel 
lead  into  Rondout  Creek  which  passes  by  the  Village  of  Lackawack 
approximately  3/4  miles  downstream  of  Merriman  Dam. 


SECTION  3 - HYDROLOGY /HYDRAULICS 


The  design  flood  used  for  Merriman  Dam  and  Rondout  Reservoir 
is  the  Probable  Maximum  Flood  (PMF),  according  to  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams.  The  PMF  was  derived  from 
the  adjusted  12  hour  Probable  Maximum  Precipitation  (PMP)  and  was 
routed  through  the  reservoir  using  the  U.S.  Army  Corps  of  Engineers 
computer  program  HEC-1.  From  this  analysis,  peak  outflows  and 
storages  were  determined  for  various  percentages  of  the  PMF.  The 
routing  analysis  revealed  that  23,645  acre-feet  of  water  would  be  stored 
for  the  peak  PMF  outflow  of  77,104  cfs.  The  storage  input,  as  derived  on 
sheet  #A-16  in  the  appendix,  shows  that  this  storage  corresponds  to  a 
reservoir  elevation  of  851.0,  11.0  feet  above  spillway  crest  and  9.0  feet 
below  the  top  of  the  dam.  Therefore,  there  is  no  danger  of  overtopping 
from  a storm  resulting  in  a flood  equal  to  or  less  than  the  Probable 
Maximum  Flood. 

According  to  "The  Delaware  Water  Supply  News",  March  1,  1940: 

"The  maximum  flood  peak  of  record  in  the  Rondout  is  that 
of  August,  1928,  reaching  26,715  nihjc  feet  per  second, 
with  an  indicated  occurrence  of  once  in  55  years;  14,000 
cubic  feet  per  second  and  over  had  been  observed  to  occur 
three  times  in  25  years". 

If  inflow  to  the  reservoir  is  assumed  as  2 cfs  per  square  mile  of 
drainage  area,  drawdown  from  spillway  crest  to  elevation  720  would  take 
place  in  approximately  69  days. 
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SECTION  4 - STRUCTURAL  STABILITY 


4.1  VISUAL  OBSERVATIONS  AND  DATA  REVIEW 


Plans,  specifications  and  construction  history  were  reviewed;  the 
documents  appeared  thorough  and  in  accordance  with  the  state  of  the  art 
of  the  year  1939.  No  design  calculations  were  made  available. 

If  the  problems  caused  by  the  burrowing  rodents,  previously 
discussed,  are  not  resolved,  reduction  in  cross-sectional  area  and  possible 
piping  may  result. 

The  dam  is  eguipped  with  a considerable  number  of  settlement 
measurement  pipes  on  both  its  upstream  and  downstream  face.  Accord- 
ing to  verbal  information  provided  by  on-site  operators  in  the  Operation 
and  Maintenance  Office  for  Merriman  dam  in  Grahmsville,  New  York, 
these  pipes  were  monitored  daily  during  construction  to  identify 
embankment  settlement.  After  construction,  the  pipes  were  checked 
freguently  for  a period  of  approximately  ten  (10)  years.  Throughout  this 
entire  period,  no  appreciable  settlement  was  observed.  These  pipes  are 
presently  not  monitored  for  settlement. 

Articles  from  "The  Delaware  Water  Supply  News"  were  provided 
by  the  New  York  State,  Department  of  Environmental  Conservation 
describing  various  design  and  construction  procedures  for  Merriman  Dam. 
Among  the  items  discussed  and  reviewed  for  this  report  were:  Model 
Tests  of  the  Diversion  Tunnel  and  Spillway  System,  Caisson  Cutoff 
Construction,  Soil  Testing,  Grouting  and  Compaction. 

4.2  GEOLOGY  AND  SEISMIC  STABILITY 

Merriman  Dam  is  located  in  the  southeastern  section  of  the 
C.atskill  Mountain  area  within  the  Appalachian  Uplands  physiographic 
province.  The  dam  and  Rondout  reservoir  lie  in  moderate  to  rugged 
topography  formed  by  dissection  of  the  underlying  nearly  horizontal  non- 
marine Devonian  shale  and  sandstone  formations  and  modified  by 
Pleistocene  glaciation.  Foundation  materials  at  the  dam  consist  of  thick, 
granular,  glacial  deposits  which  were  treated  during  construction  by 
cutoff  walls  to  preclude  undue  seepage  losses  from  the  impounded 
reservoir. 
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No  major  fault  or  fault  zones  are  known  to  exist  near  the  dam  or 
reservoir.  The  dam  is  located  within  Seismic  Zone  1 of  the  Seismic  Zone 
Map  of  Contiguous  States,  and  it  appears  that  static  stability  conditions 
are  satisfactory.  No  earthquakes  of  any  significant  magnitude  have  been 
recorded  within  50  miles  of  the  dam  or  reservoir.  Therefore  it  appears 
that  seismic  stability  conditions  are  satisfactory. 
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SECTION  5 - ASSESSMENT/REMEDIAL  MEASURES 


5.1  ASSESSMENT 

Merriman  Dam  and  its  appurtenances  appear  to  be  in  excellent 
condition.  The  visual  inspection  indicated  that  the  outlet  works,  valve 
chambers,  overhead  crane  and  all  support  equipment  are  well  maintained. 

The  spillway  is  adequate  to  pass  flood  flows  equal  to  the 
Probable  Maximum  Flood  with  approximately  9.0  feet  of  freeboard  still 
available  below  the  top  of  the  dam. 

Minor  seepage  through  the  eastern  end  of  the  spillway  was 
observed  but  should  not  affect  the  structural  stability  of  the  spillway 
section. 

The  significance  of  the  sinkholes,  located  approximately  100 
yards  downstream  from  the  toe  of  the  dam,  could  not  be  determined 
from  field  observation. 

The  animal  burrows  on  the  downstream  slope  may  penetrate  into 
the  embankment  a considerable  distance  which  may  reduce  the  embank- 
ment cross-sectional  area  and  increase  the  potential  for  fines  migration. 

5.2  REMEDIAL  MEASURES 

The  following  items  are  suggested  as  maintenance  rather  than 
emergency  measures. 

1.  The  sinkhole  area,  located  approximately  100  yards 
downstream  of  the  toe  of  the  dam,  should  be  monitored  on  at  least  a 
monthly  basis  to  detect  significant  flow,  fines  migration,  or  the 
development  of  additional  sinkholes. 

2.  Seepage  through  the  eastern  section  of  the  spillway  should 
be  monitored;  if  the  flow  increases,  remedial  measures  should  be  taken. 
A partial  drawdown  of  the  reservoir  may  be  necessary  to  make  the 
necessary  repairs  at  the  source  of  the  flow. 

3.  Embankment  settlement  should  be  measured  at  least 
twice  annually  through  the  use  of  the  settlement  pipes  and  plates  located 
on  both  the  upstream  and  downstream  faces  of  the  dam. 
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PEAK  6-H3UR  74-hour  7?-H0UR  TOTAL  VOLUME 

5FS  77104.  7 0491.  36967.  1970?.  945698. 

INCHES  6.90  14.48  15.43  15.43 

AC-ET  34967.  73.36?.  78197.  78197. 


RUNOFF  SUMMARY,  AVERAGE  FIOM 
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